Objectives: The aim of the study was to find out the approach of students to vaccination against seasonal influenza, how they perceived risk associated with influenza pandemic, and whether the pandemic influenced their approach to vaccination against seasonal flu.
INTRODUCTION
The first case of infection of influenza A (H1N1) 2009 in the Czech Republic was confirmed on May 23rd, 2009. The patient was a twenty-nine years old pilot who returned from New York. A course of the disease was moderate without the need of hospitalization.
Since September 1st, the National Reference Laboratory has launched a sentinel system for sampling of biological material to monitor virus circulation in the country. A slight increase of positive cases occurred around 30th calendar week, but the infections were mostly imported. The second wave, characterized by a rapid increase in morbidity, lasted from November 2009 to January 2010. The first case of death caused by a new type of virus was confirmed by the National Reference Laboratory on October 23rd, 2009. The victim was a 31 year old woman with complicated course of the disease.
Out of the total 2,477 laboratory-confirmed cases, 102 cases have been fatal. In the Czech Republic as well as in the world 90% of victims were younger than 65 years. At approximately 75% of fatal cases accompanying serious diseases were diagnosed (1-3).
The Czech Republic signed a contract to purchase one million Pandemrix pandemic vaccines. Primarily, approximately two thirds of vaccines were intended for chronically ill people and pregnant women, the rest for health professionals and state authorities. The vaccination started on November 25th, 2009. Selected groups were, however, not interested in vaccination and therefore, this was offered on free basis to the general population. The vaccination was finished on May 31st, 2010. Nearly 70 thousands out of the total number of approximately 10 million inhabitants underwent vaccination during the entire period.
The aim of this work based on a questionnaire survey in medical students was to find out what was the approach of students to vaccination against seasonal influenza, how they perceived risk associated with influenza pandemic, and whether the pandemic influenced their attitude to vaccination against seasonal flu.
MATERIALS AND METHODS
Data collection was conducted through an anonymous questionnaire survey. A structured questionnaire that contained 13 closed and opened questions was created for this study. Distribution and collection of questionnaires was conducted from November to December 2010 at the medical faculties of the two universities -the University of Ostrava and the Masaryk University in Brno. The study sample consisted of randomly selected students enrolled in the first to the sixth semester present at school and willing to participate in the study. Out of the total 360 distributed questionnaires, 343 were filled in, i.e. response-rate of 95%.
Data from questionnaires were entered into the program EpiData (4). After the data control and data cleaning the descriptive statistics (mean, standard deviation and frequency tables) was performed. The qualitative data were analysed using χ 2 test and Fisher's exact test. The analysis of variance (ANOVA) and twosample t-test were used for the evaluation of quantitative data. Statistical tests were performed at a significance level of 5% in STATA version 10 (5) .
RESULTS
Approximately three quarters of the questionnaires were distributed and filled in by students from the University of Ostrava ( Table 1 ). The largest part of the sample consisted of general medicine students (36%) and public health (22%) students. In total 15% (50/343) of men and 85% (293/343) of women participated in the study. The average age of the whole study sample was 21.3 years.
Of the total, only 4% of students were vaccinated regularly and 13% of them occasionally against seasonal influenza. In total, 83% of students have never been vaccinated against flu. The statistically significant difference was found in vaccination against seasonal influenza between women and men (p = 0.024). Two times more women compared to men were regularly vaccinated, but a higher percentage of men than women indicated occasional vaccination. Up to 70% of students, who have never been vaccinated, reported as the main reason perceived unimportance of vaccination ( Table 2) . The average risk of falling ill with a pandemic flu was rated on a scale from 0 to 10 and reached the value of 3.8. A higher risk was perceived by women (p < 0.001). The results showed the highest perceived risk among the students of public health, but no statistically significant difference was found between the fields of study (Table 3) .
Most of the students drew information about pandemic influenza A (H1N1) in 2009 from the media, half of the students also exploited professional sources or were informed by their physician (Table 4) . A significant difference (p = 0.010) in the use of professional resources or information from a physician was found between the students according to the field of study. These sources were preferred in 52% (65/125) of students of general medicine, 33% (25/75) of public health students and 36% (52/143) of students from the other fields of study.
The results of the questionnaire study confirmed that only 9% (31/343) of students followed some of the recommended preventive measures (beyond common measures such as hand washing).
The most frequently applied measures were travel restrictions to areas with a high incidence of the disease, reduction of frequent social contacts and staying away from public crowds ( Table 4) .
Only a little interest in the vaccination against pandemic flu was detected among students. Only 5% (18/343) of respondents wanted to get vaccinated. Slightly greater, but statistically not significant interest was observed among men (8%, 4/50) compared to women (5%, 14/293). 
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Statistically significant difference in the vaccination take up was found out between the fields of study (p < 0.001). The greatest interest was expressed by students of general medicine 11% (14/125), followed by students of public health 4% (3/75), with less than 1% (1/143) of students of the other fields interested in vaccination. However, only 3% (11/343) of respondents were vaccinated at the time of vaccine availability.
Regardless of the above, the main reason for not being more interested in vaccination at the time of vaccine availability students stated the lack of perception of its importance at that time. This reason was mentioned by 56% (184/325) of respondents.
In the following year, only 5% (18/343) of respondents expressed their interest to be vaccinated against seasonal influenza.
DISCUSSION
Only 4% of respondents regularly and 13% of them occasionally took up vaccination against seasonal influenza. With 10-15% (6) vaccination coverage of population, the Czech Republic ranks among countries with the lowest seasonal flue vaccination take up in Europe (3).
Vaccination coverage was higher among persons aged over 65 years (20-23%) and those at a high risk (19-20%) . The highest vaccination coverage was found in the group of people over 65 years of age with chronic illness (40%) (6) . Similar vaccination coverage patterns are also reported in other neighbouring countries (7, 8) .
The main reason of vaccination refusal was that the respondents did not consider vaccination against influenza to be important. The most common reason indicated in other studies is a fear of side effects (9) (10) (11) (12) .
Respondents rated the risk of becoming ill with pandemic flu as low, the same as the general population in Germany (11) . Similarly, the risk was perceived by the most of students in Australia (13) where the research was conducted at the pandemic peak period. Low to medium risk was perceived also by students from Turkey (9) . Population in Hong Kong had perceived a high risk of pandemic flu at the beginning of follow up survey (April 2009), but until November 2009 the perceived epidemic danger was reduced (14) . Women perceived the risk of becoming ill with pandemic influenza significantly more than men. This difference was also found in other studies, in the population of university students (9, 13) as well as in the general population (15) (16) (17) .
The main source of information during a pandemic was the media, similarly to the study in Turkish students (9) . Nowadays, the influence of the media cannot be ignored. Contradictory information in the media about the vaccine against pandemic influenza A (H1N1) in 2009 may also have affected a low interest of respondents to get vaccinated. The interest was expressed only by 5% of respondents. But only 3% was really vaccinated when the vaccine was available. Similar results were obtained also by Akan et al. (9) , where only 7% of the students expressed an interest in vaccination. Overall, in the Czech Republic, only 0.7% of the population was vaccinated against pandemic flu. In Norway, Sweden and the Netherlands the vaccination take up reached 70-80% during the flu season. A systematic literature review of the determinants of 2009 pandemic A/H1N1 influenza vaccination based on twenty-seven studies from twelve countries reported the pandemic influenza vaccine coverage from 4.8% to 92% (18) .
The vaccination coverage in medical students (3%) was higher than in the general Czech population (0.7%) and that corresponds with results from other studies reporting higher pandemic influenza vaccination in male sex, younger age, higher education, and being a doctor (18) , and varying also by race/ethnicity, income, and education level (19) .
The most common preventive measure that has been applied in the respondents' families during the pandemic was travel restrictions to areas with a high incidence of disease and social distancing of frequent contacts and staying away from public crowds. Similar results were obtained in Turkey (9) and Hong Kong (14) where one of the most common preventive measures was isolation.
Pandemic influenza A (H1N1) in 2009 did not raise influenza vaccination concerns of respondents in the following season. Only about 5% of respondents planned to be vaccinated. Perceived low risk of pandemic flu in students was the reason for their rather slack attitude to the vaccination.
CONCLUSIONS
The proportion of students being regularly vaccinated against seasonal flu was lower (4%) compared to the general Czech population. The major reason for vaccination refusal was the respondents' perception of the lack of seasonal flu vaccination importance.
Respondents rated the risk of pandemic influenza A (H1N1) 2009 as relatively low, with significantly higher perception of the risk by women compared to men. Even the unfavourable epidemiological situation did not increase the future interest in vaccination against pandemic flu among respondents.
Only 5% reported that they would be interested in vaccination during the pandemic. However, only 3% of respondents were really vaccinated when the vaccine was available.
Only 5% of respondents considered vaccination against seasonal influenza in the coming flu season. The results of the questionnaire study indicate that young people did not perceive vaccination against influenza to be important and their opinion has not even been changed in view of the consequences of pandemic A (H1N1) in 2009.
